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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 -1 5 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Hashimoto et al (7,1 19,350) in view of Spirig et al (5,856,667). 

As to claim 1 Hashimoto et al disclose (fig. 1) at least two photoelectric 
converters (3) configured to receive a light from a target space (Ob) into which a light 
intensity-modulated at a modulation signal having a predetermined frequency (emission 
frequency) is being irradiated, and generate an electric output corresponding to an 
intensity of received light, (column 6, lines 65-column 7, lines 1-14). Hashimoto et al 
also disclose (fig. 3, fig. 15) at least one electrode (6a) formed on each of said 
photoelectric converters (3), a charge storage portion (7a) formed in each of said 
photoelectric converters (3) by applying a control voltage to said at least one electrode 
(3) to collect at least part of electric charges generated in said photoelectric converters 
(3), a controller (8) configured to control the control voltage applied to said at least one 
electrode (6a) such that an area of said charge storage portion (7a) in one of two 
different phase periods of said modulation signal is different from the area of said 
charge storage portion (7a) in the other phase period of said modulation signal, a 
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charge ejecting portion (10) configured to output the electric charges collected in said 
charge storage portion (7a), and the electric charges collected in the other phase period 
by said charge storage portion (7a) formed in the other one of said at least two 
photoelectric converters (3), (column 9, lines 29-41, column 17, lines 44-67). Hashimoto 
et al is silent of explicitly disclosing an evaluation unit. Spirig et al disclose an evaluation 
unit (15) used to calculate the parameters of the detected radiation signals 
corresponding to the photodiodes (16), (column 3, lines 9-20). It would have been 
obvious to one of ordinary skill in the art to modify Hashimoto et al in view of Spirig et al 
to configure the evaluation unit in order to calculate the phase difference between the 
electric charges relative to the photoelectric converters resulting in accurately detecting 
reflecting light which is a function of information corresponding to the target space. 

As to claim 2, Hashimoto et al disclose (fig. 1) at least two photoelectric 
converters (3) receive light from the target space (Ob), into which a flashing light is 
being irradiated, said controller (8) controls the control voltage applied to said at least 
one electrode (6a) such that the area of said charge storage portion (7a) in a lighting 
period of said flashing light is different form the area of said charge storage portion (7a) 
in a non-lighting period of said flashing light, and the electric charges collected in the 
non-lighting period of said flashing light by said charge stored portion (7a) formed in the 
other one of said photoelectric converters (3), (column 6, lines 65-column 7, lines 1-25). 
Hashimoto is silent of disclosing an evaluation unit by use of a difference between the 
electric charges. Spirig et al disclose an evaluation unit (15) used to calculate the 
parameters of the detected radiation signals corresponding to the photodiodes (16), 
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(column 3, lines 9-20). It would have been obvious to one of ordinary skill in the art to 
modify Hashimoto et al in view of Spirig et al to configure the evaluation unit in order to 
calculate the phase difference between the electric charges relative to the photoelectric 
converters resulting in accurately detecting reflecting light which is a function of 
information corresponding to the target space. 

As to claim 3 Hashimoto et al disclose (fig. 3, 15) at least one electrode (6a) is a 
plurality of electrodes (6a), and said controller (8) controls the number of said electrodes 
(6a) to which the control voltage is applied, thereby changing the area of said charge 
storage portion (7a), (column 9, lines 29-40, column 17, lines 44-67). 

As to claim 4 Hashimoto et al as modified by Spirig et al further disclose (fig. 1, 
fig. 2) that the evaluation unit (15) comprises an amplitude-image generator (14) 
configured to generate an amplitude image having pixel values (16), each of which is 
provided by said difference, (abstract, column 3, lines 4-20). 

As to claim 5, Hashimoto et al as modified by Spirig et al disclose (fig. 1, fig. 2) 
that the amplitude-image generator (14) configured to generate an amplitude image 
having pixel values (16) each of which is provided by said difference, and a gray-image 
generator (10) configured to generate a gray image having pixel values (16), each of 
which is provided by one of amounts of electric charges collected in one of a lighting 
period and a non-lighting period of a flashing light by said charge storage portion (21) 
and an average of the amounts of electric charges collected in both of the lighting 
period and the non-lighting period by said charge storage portion (21), (Abstract, 
column 3, lines 1-20). 
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As to claim 6, Hashimoto et al disclose (fig. 3, fig. 15) that the controller (8) 
controls the control voltage applied to the at least one electrode (6a) such that the area 
of said charge storage portion (7a) formed in each of said photoelectric converters (3) 
changes in synchronization with a flash timing of said flashing light, (column 9, lines 29- 
42, column 17, lines 44-67). 

As to claim 7, Hashimoto et al disclose (fig. 3, fig. 15) that the controller (8) 
controls the control voltage applied to said at least one electrode (6a) of each of said 
photoelectric converters (3) such that the area of said charge storage portion (6a) 
formed in one of said photoelectric converters (3) is larger in the lighting period than the 
non-lighting period, and the area of said charge storage portion (6a) formed in the other 
one of said photoelectric converters (3) is larger in the non-lighting period than the 
lighting period, (column 9, lines 29-42, column 17, lies 44-67). 

As to claim 8, Hashimoto et al disclose (fig. 1, fig. 3, fig. 15) that the controller (8) 
controls the control voltage applied to said at least one electrode (6a) of each of said 
photoelectric converters (3) such that the area of said charge storage portion (7a) 
formed in one of said photoelectric converters (3) in the lighting period is equal to the 
area of said charge storage portion (7a) formed in the other one of said photoelectric 
converters (3) in the non-lighting period, (Abstract, column 9, lines 28-41, column 17, 
lines 44-67). 

As to claim 9, Hashimoto et al as modified by Spirig et al disclose (fig. 1 ) a 
characteristic-amount extracting portion (17) configured to extract a characteristic 
amount of an object (1 1 ) in said target space according to said amplitude image(1 3) 
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generated by said amplitude-image generator (14), a similarity calculating portion (15) 
configured to calculate a degree of similarity between by comparing said characteristic 
amount (17) with a previously prepared template, and a target recognizing portion (16) 
configured to recognize said object (1 1 ) as a target object (1 1 ) corresponding to said 
template when the degree of similarity is not smaller than a predetermined value, 
(Abstract, column 3, lines 1-20). 

As to claim 10, Hashimoto et al as modified by Spirig et al disclose that the 
object (1 1 ) to be detected is a face (1 1 ) and the spatial information detecting device (1 3) 
further comprises a template storing portion (21) configured to store a face template 
previously prepared according to characteristic amounts of said face, and said object 
recognizing portion (13) recognizes said face as a person (1 1) corresponding to said 
face template when the degree of similarity between said characteristic amount (17) 
extracted by said characteristic-amount extracting portion (17) and said face template 
stored in said template storing portion (21) is not smaller than the predetermined value, 
(Abstract, column 3, lines 4-20). 

As to claim 1 1 , Hashimoto et al disclose (fig. 1 , fig. 3, fig. 1 5) a saturation 
determining portion (9) configured to compare (fig. 24a-24B) a predetermined threshold 
value (Th1 , Th2) with amounts of electric charges (e) collected in at least one of said 
two different phase periods of said modulation signal by said charge storage portion 
(7a) and an output regulating portion (3, 6) configured to regulate an electric output 
corresponding to the intensity of received light according to the comparison result, 
(Abstract, column 7, lines 27-45, column 8, lines 58-62, column 21, lines 12-27). 
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As to claim 1 2, Hashimoto et al disclose (fig. 1 , fig. 3, fig. 1 5) that output 
regulating portion (9) reduces the electric output of said photoelectric converter (3) 
when the amounts of electric charges are greater than the threshold value (Th1 , Th2), 
(Abstract, column 8, lines 58-62, column 9, lines 28-40, column 17, lines 44-67, column 
21, lines 12-27). 

As to claim 13, Hashimoto et al disclose (fig. 1, fig. 3, fig. 15) a saturation 
determining portion (9) configured to compare (fig. 24a-24B) a predetermined threshold 
value (Th1 , Th2) with amounts of electric charges (e) collected in at least one of said 
two different phase periods of said modulation signal by said charge storage portion 
(7a), (Abstract, column 8, lines 58-62, column 9, lines 25-40, column 21, lines 12-27). 
Hashimoto et al is silent of explicitly disclosing an evaluation unit that evaluates the 
target space by use of a preset difference value. Spirig et al disclose an evaluation unit 
(15) used to calculate the parameters of the detected radiation signals corresponding to 
the photodiodes (16), (column 3, lines 9-20). It would have been obvious to one of 
ordinary skill in the art to modify Hashimoto et al in view of Spirig et al to configure the 
evaluation unit in order to calculate the preset phase difference between the electric 
charges relative to the photoelectric converters resulting in accurately detecting 
reflected light which is a function of information corresponding to the target space. 

As to claims 14, 15, Hashimoto et al disclose (fig. 1, fig. 3, fig. 15) a saturation 
determining portion (9) configured to compare (fig. 24a-fig. 24B) a predetermined 
threshold value (Th1, Th2) with amounts of electric charges (e) collected in each of said 
two different phase periods of said modulation signal over a storing time period 
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corresponding to a plurality of cycles of said modulation signal, and an output regulating 
portion (9) configured to regulate an electric output corresponding to the intensity of 
received light by changing the storing time period according to the comparison result, 
(column 8, lines 1-11, lines 58-62, column 21 , lines 1 2-26). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DON WILLIAMS whose telephone number is (571)272- 
8538. The examiner can normally be reached on 8:30a.m. to 5:30p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on 571-272-2328. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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